Purification and general properties of guanosine 3':5'-monophosphate-dependent protein kinase from guinea pig fetal lung.
Guanosine 3':5'-monophosphate (cyclic GMP)-dependent protein kinase was purified from the guinea pig fetal lung, a tissue shown to be the richest in this enzyme in all mammalian sources examined, and its general properties studied. The enzyme was purified 150-fold from crude extract by steps of pH 5.4 isoelectric precipitation, Sephadex G-200 filtration, hydroxylapatite treatment and DEAE-cellulose chromatography. The purified enzyme, free from contamination with adenosine 3':5'-monophosphate (cyclic AMP)-dependent protein kinase, had a specific activity at least equivalent to 600-fold purification of the enzyme from the adult lung. The pulmonary enzyme exhibited an absolute requirement of protein kinase modulator (prepared from various mammalian tissues with an exception of skeletal muscle) for its activity. Inhibitor protein of cyclic AMP-dependent protein kinase purified from rabbit skeletal muscle could not stimulate nor inhibit the cyclic GMP target enzyme, indicating the factors from mammalian sources regulating the two classes of protein kinases may not be the same. The enzyme had Ka values of 1.3 times 10(-8) and 3.3 times 10(-8) M for 8-bromo cyclic GMP and cyclic GMP, respectively, compared to 3.0 times 10(-6) M for cyclic AMP. Cyclic GMP lowered the Km of the enzyme for ATP from 6.3 times 10(-5) M in its absence to 2.1 times 10(-5) M in its presence, accompanied by an approximate doubling of the Vmax. The molecular weight of the enzyme (assayed by its catalytic and cyclic GMP-binding abilities) was estimated to be 123,000, corresponding to a sedimendation coefficient of 7.06 S, by means of sucrose density gradient ultracentrifugation. The cyclic GMP-dependent enzyme required Mg2+ and Co2+ for its activity with optimal concentrations of about 30 and 0.7 mM, respectively. The maximal activity seen in the presence of Mg2+, however, was nearly twice as high as that seen in the presence of Co2+. Histones were generally effective substrates for the enzyme, whereas protamine, casein, phosvitin, phosphorylase kinase, and activator protein of phosphodiesterase were not. The cyclic GMP-dependent enzyme exhibited a greater affinity for histones than did the cyclic AMP-dependent enzyme in the presence of Mg2+.